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[57] ABSTRACT

A power-assisted steering gear for a road vehicle and
of the kind having a fluid-pressure actuated device
which 1s controlled by a valve that is itself actuable in
use by the driver of a vehicle in which the steering
gear is mounted, the valve incorporating a pair of rela-
tively movable valve members, wherein there are pro-
vided means responsive in use to vehicle road speed
and means offering resistance to such relative move-
ment of the valve members, with the road speed re-
sponsive means being operatively connected to the re-
sistance offering means and being arranged so that in
use as the vehicle road speed increases, or at a prede-
termined vehicle road speed the resistance oftered by
the resistance offering means to relative movement
between the valve members 1s increased.

4 Claims, 2 Drawing Figures

2019 1817 2
T 6 S% '
4 . /}

il /ﬂ- < < A 'LJ ﬁ] ff ./
50 N E N I‘x NONN NN . o, / g/ I. T
. AV e ~ | '
: ANAN NN N \1 N 77 =7 . T
Al Oy NS K7 72% //1’//; J
. / ’ g 11{: ] ba
| 7 g ,
. | . /,..-"
. d ™ |2
I 2 N
| NE=
/ .
/ i
/ R
/ \ |
/ [
/. | —
' 0




3,930,554

Sheet 1 of 2

Jan. 6, 1976

U.S. Patent

7777777
/

2

\g >
I

s X

Y, \.‘

19l

Ay
| -. -1..-

PN

-

n - m . _§@
_ 2

"
7

¢

/

/.

| NTZ
v

77X VIS

O i s
S AR A=

Iz

/a

i

S

IR
7N me

» m I,..V % ;.r /
/07 AN\

Vi
A A7~

2 /9 ¢ 02

N mm — wr — —a

- DG



3,930,554

Sheet 2 of 2

Jan. 6, 1976

U.S. Patent

\‘n]h l.\‘v =¥
DI

Ty i 3% = ol Y

AN o . WY LY &“.*1@?
T ‘I DN
A.._‘.r .Wr".tﬂ“‘

2914

i i M v

22

)

VAV

.v_v .
AN N

&

.

()
NN

PRtoN

7 g

Ll

Y LLLL

RN

L AL A A

@‘@If.‘ |

[l L 7 7 777

QO A1

/.

/

] | & X

_

Ve

N

=N
=
\wﬁ



3,930,554

1
POWER-ASSISTED STEERING GEAR
BACKGROUND OF THE INVENTION

This invention relates to power-assisted steering gear
which is intended for use in road vehicles and which is
of the kind including a fluid-pressure actuated device
which is controlled by a valve that is itself actuable in
use by the driver of a vehicle in which the steering gear
- 1s mounted. | |

The resistance feit by the driver of a road vehicle
having a manually operable steering gear as the steer-
ing wheel of the vehicle is turned varies from a rela-
tively large resistance when the vehicle is parked or
travelling at a very low speed to a relatively small resis-
tance when the vehicle is travelling at high speeds. It is
therefore desirable to arrange, if possible, when power-
operated assistance is used, that the assistance given to
manual operation of the steering gear should similarly
vary from a maximum when the vehicle is stationary or
travelhng at low speeds to a minimum when the vehicle
1s travelling at high speeds This desideratum could be
achieved for example in an hydraulically actuated
steering gear having a hydraulic pump by arranging
that the hydraulic pressure available to operate the
gear shall decrease as the vehicle road speed increases.
Such an arrangement would however result in the dis-
advantage that at high road speeds the steering would
develop, so far as the driver is concerned, a consider-
able amount of “sloppiness’ and in the last resort when
the hydraulic pressure had reached a very low or zero
value, steering control would be exercised or substan-
tially exercised by a direct mechanical connection
through inter-engaging dogs which are normally pro-
vided, for safety reaons in the event of loss of hydraulic
fluid, on two relatively movable valve members, such
dogs however providing a substantial amount of *““lost
motion’’ in operating the steering gear.

OBJECT AND SUMMARY OF THE INVENTION

The object of the present invention is to provide an
improved form of power-assisted steering gear which
possesses the above-mentioned desideratum but with-

out having the disadvantage referred to.
In accordance with the invention there is provided a

power-assisted steering gear of the kind including a
fluid-pressure actuated device which is controlled by a
valve that is itself actuable in use by the driver of a
vehicle in which the steering gear is mounted, said
valve incorporating a pair of relatively movable valve
members, wherein there are provided means respon-
sive 1n use to vehicle road speed and means offering
resistance to such relative movement of the valve mem-
bers, said road speed responsive means being opera-
tively connected to said resistance offering means and
being arranged so that in use as the vehicle road speed
increases or at a pre-determined vehicle road speed the

resistance offered by said resistance offering means to
relative movement between said valve members is in-
creased.

'BRIEF DESCRIPTION OF THE DRAWINGS

The invention will now be more particularly de-
scribed with reference to the accompanymg drawings
wherein

FIG. 1 is a longitudinal sectional view showmg one
example of a power-assisted steering gear in accor-
dance with the invention, and -
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FIG. 2 is a longitudinal sectional view showing an-
other embodiment of a power-assisted steering gear in
accordance with the invention.

DETAILED DESCRIPTION OF THE
| EMBODIMENTS

Referring firstly to FIG. 1, there is shown therein a
power-assisted steering gear which is intended for use
in a road vehicle and which incorporates a pinion 10
and a rack 11 which is connectible to steerable road
wheels R of the vehicle and which is also connected to
or forms part of an hydraulic piston and cylinder unit
(not shown) arranged to be actuated by pressurized
hydraulic fluid which would be supplied, in use, from a
pump driven by the engine of the vehicle in which the
steering gear 1s mounted.

For the purpose of directing pressurized fluid into
one end or the other of said piston and cylinder unit
when 1t is required to turn the vehicle from a straight
course the steering gear 1s provided with a valve having
a pair of relatively movable valve members. The valve
members are concentrically arranged and comprise an
inner member 12 which is connectible at its outer end
13 to a driver-rotatable shaft having a steering wheel
denoted generally S and a sleeve member 14 which
forms an extension of said pinion 10. Such relative
movement of the valve members consists in the exam-
ple now described of relative angular movement. Thus,
angular movement of the vehicle steering wheel by the
driver of the vehicle will result in the associated valve
inner member 12 being initially turned relative to the
sleeve member 14. The valve members are intercon-
nected by a torsion bar 15 which is pinned at its ends as
shown at 13a to the two valve members respectively
and which thus provides resistance to the turning
movement of said valve inner member 12 connected to
the vehicle steering wheel. Such resistance is of course
related to the stiffness of said torsion bar 15 and such
stiffness depends, inter alia, on the length of said tor-
sion bar.

The torsion bar 15 is provided at some convenient
position intermediate its ends, for example, at a posi-
tion mid-way between its ends, with a recess 16 which
extends into the interior of the torsion bar from the
exterior thereof, with said recess being of inwardly
tapering configuration sc as to comprise for example a

slot of v-shaped cross-section. Associated with said

recess 16 and disposed at a position which 1s directly
opposed to the recess is a plunger 17 having a head 18
and an inner end 19 which is also of tapered configura-
tion, with said plunger being mounted in a housing 20
formed in the valve sleeve member 14 to which a sup-
ply of pressurized hydraulic fluid can be conducted (by
a port not shown) whereby such fluid can act on the
outer side of the head 18 of the plunger to force it
inwardly against the pressure exerted by a spring 21 so

‘that its inner end 19 will project into the aforesaid

recess 16 formed in the torsion bar. This hydraulic fluid
1s arranged to be supplied by a further hydraulic pump
(not shown) arranged so that the pressure of fluid de-
livered 1s dependent upon the road speed of the vehi-
cle. For example, said further pump can be disposed so
that 1t 1s driven by the output of the gearbox of the
vehicle concerned and the arrangement can be such
that the hydraulic pressure applied to said plunger 17
gradually increases with vehicle road speed so that the
plunger is moved gradually inwardly into the recess 16
in the torsion bar or alternatively the plunger can be
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moved relatively. quickly into said recess when -the
hydraulic pressure reaches a predetermined value (cor-
reSpending to a predetermined road speed) through the
operation for example of a suitable pressure lift-off
valve which prevents hydraulic pressure being applied
to the plunger until a predetermined pressure 1S
reached.

When the inner end of the plunger however does
enter fully into the recess 16 in the torsion bar 15 the
effect will be that the torsion bar is pinned by said
plunger at a position mid-way along its length so that
the effective length of the torsion bar will L¢ halved and
therefore its stiffness will be substantially increased.
Obviously, considerably greater resistance will now be
offered to relative movement between the two valve
members 12 and 14, with such increased resistance
becoming effective at relatively high vehtcle road
speeds. |

In the alternative example seen in FIG. 2, the power-
assisted steering gear shown therein comprises a worm
22 and nut 23 together with a plurality of re-circulating
balls 24. One end of the nut 23 is connected to a piston
25 movable in a cylinder 26 so that the piston and
cylinder form a hydraulic unit in which pressurized

fluid can be supplied by an engine driven pump pro- -

vides the required power assistance. Admission of fluid
in the cylinder 26 is controlled by a valve having two
relatively movable valve members 27 and 28 which are
so connected that relative angular movement between

the two members also results in a small relative axial

movement between the two members. Thus valve

member 27 comprises a sleeve like extension of the
worm 22 and into said extension projects the inner end

5
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at low or zero speeds the resistance to rotational move-
ment between the two valve members.is relatively low
and thus maximum power assistance will be provided
when the steering wheel is turned.

In either of the above-described examples the pres-
surized ﬂllld supplled by the hydraulic pump whose
output 1s related to road speed provides of course a

means reSponswe to road speed However, such means

“may be provlded if desired in other ways such as for

10

example by means of an electric current which can be

- supplied by means of a generator whose output again
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depends on road speed, with such current being ar-
ranged to actuate for example a solenoid valve which

can in turn operate the plunger in the first case above-

described or which could apply hydrauhc pressure to
one axial end of’ one valve member in the second case
descnbed |

I claim:

1. A power assisted steering gear for a road vehicle
havrng steerable wheels and a driver rotatable shaft,
1ncludmg a pressure Operated device, valve means con-
trolling said pressure operated device comprising two
relatively angularly movable valve members, a torsion
bar having opposite ends, means connecting said two
valve members to respectwe opposite ends of said tor-
sion bar, means operably connecting one of such valve
members to the driver rotatable shaft, means operably
connecting the other of said valve members to the
steerable wheels, said torsion bar offering resistance to
relative movement of the valve members, said torsion

~ bar having a recess therein intermediate the opposite

of the other valve member 28 which at its outer end 29

is connectible to a driver-rotatable shaft. The valve
members 27 and 28 are interconnected by a roller 30
mounted on a pin 31 which is secured to the sleeve like
outer member 27 so as to extend across the interior
thereof while the roller 30 is disposed within a trans-
verse bore 32 formed in the inner member 28. The bore
32 has a larger diameter than the maximum diameter of
the roller 30 and thus relative angular movement be-
tween the member 27 and 28 on either side of a neutral

position will be accompanied by relative axial move-
ment between said two members 27 and 28. Such rela-

tive axial movement will effect the opening and closing
of ports (not shown) in the valve which controls the
flow of fluid into and out of the piston and cylinder unit
25 and 26. Such axial movement is opposed, inter alia,

by a spring 33 which thus offers some resistance to.

relative rotational movement as well. There is also
provided a supply of hydraulic fluid which is delivered
under pressure by a further pump (not shown) whese
speed is related to the road speed of the vehicle as
before, with such fluid being arranged to act on said

valve member 27 in order to augment the force exerted

by said spring 33. Thus said hydraulic fluid can be
arranged to exert a gradually increasing axial pressure
on the valve member 27 in order to provide gradually
increasing resistance to relative axial and rotational

movement between the two valve members or, alterna-
tively, as before, the hydraulic pressure can be ar-

ranged to come into operation at a predetermined road

speed. In either event, however, the effect will be that

at relatively high road speeds there will be an increased
resistance to rotational movement between the two
valve members 27 and 28 so that minimum power as-
sistance will be given when the vehicle concerned is
travelling at relatively high speeds. On the other hand

33

ends thereof, and a plunger having an inner end, means
mounting said plunger on one of said valve members to

be normal to the torsion bar and being movable by

pressurlzed fluid, the pressure of which is dependent
upon road speed of the vehicle, in a radially inward

~direction to bring the inner end of the plunger into
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engagement with the recess in the torsion bar for in-
creasing the stiffness of the tersmn bar with increasing
road speed of the vehicle. - - .

2. The power assisted steermg gear as claimed in
claim 1 wherein said recess is formed 4t the center of
the length of the torsion bar.

3. The power assisted steermg gear as claimed in
claim 1 wherein said recess and the inner end of said
plunger have similar tapered cenflguratlons

4. A power assisted steering gear for a road vehicle
having steerable wheels and a driver rotatable shaft,

‘including a pressure operated device, valve means con-

trolling said pressure Operated device comprising rela-
tively angularly movable inner and sleeve members, a

- torsion bar having epposne ends, means connecting

35

‘said inner and sleeve members to respective opposite

ends of said torsion bar, means operably connecting

_said mner member to the driver rotatable shaft, means

operably connecting the sleeve member to the steer-

.- able wheels, said ter31en bar offering resistance to rela-
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tive movement of the inner and sleeve members, said
torsion’ bar hawng a recess therein intermediate the

opposite ends thereof, said sleeve member having a
housing located normal to the torsion bar, and a

plunger having an inner end mounted in said housing
and belng movable by pressurized fluid, the pressure of
which is dependent upon road speed of the vehicle, in
a radially inward direction to bring the inner end of the
plunger into engagement with the recess in the torsion

bar for increasing the stiffness of the torsion bar with

increasing road speed of the vehicle.

* * S * ok



	Front Page
	Drawings
	Specification
	Claims

